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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
C1-105DP1PCT 


imu i?i idtufd ArTmv SeeNotificationofTransmittaloflnternational Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT /IPEA/4 1 6) 


International application No. 

PCT/JP00/03557 


International filing date (day/month/year) 
01 June 2000 (01.06.00) 


Priority date (day/month/year) 

01 June 1999 (01.06.99) 


International Patent Classification (IPC) or national classification and IPC 
C12N 5/10, 15/48, 15/867, 7/01 


Applicant 


KITAMURA, Toshio 





1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



| | This re P° rt is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
— been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70. 1 6 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 


I2SI 


II 


□ 


III 


□ 


IV 


□ 


V 




VI 




VII 


□ 


VIII 


□ 



Date of submission of the demand 

01 June 2000 (01.06.00) 



Date of completion of this report 

29 November 2000 (29. 1 1 .2000) 



Name and mailing address of the IPEA/JP 



Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/IPE A/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



InteV Kal application No. 

PCT/JPOO/03557 



I. Basis of the report 



I. With regard to the elements of the international application:* 
|^| the international application as originally filed 

| | the description: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



□ 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



> 35 originally filed 

, as amended (together with any statement under Article 19 
__ , filed with the demand 



□ 



_ , filed with the letter of 



the drawings: 

pages 

pages 

pages 



_ , as originally filed 
, filed with the demand 



_ , filed with the letter of 



I I the sequence listing part of the description: 
pages 
pages 
pages 



, as originally filed 

_ , filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

O the language of a translation furnished for the purposes of international search (under Rule 23 1(b)) 

□ 

the language of publication of the international application (under Rule 48 3(b)) 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55 2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing- 

□ 

contained in the international application in written form. 
CZ] filed together with the international application in computer readable form 

□ 

furnished subsequently to this Authority in written form. 
□ furnished subsequently to this Authority in computer readable form. 

O The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

O The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

□ 

the description, pages 

□ 

the claims, Nos. 

the drawings, sheets/fig 

5. n ThiS rep0It haS been establisned ^ if ( some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 

m !>™ r , e £° rt QS " 0n 8 inai/ y f lled " and are n <X annexed to this report since they do not contain amendments (Rule 70 16 

ana 70. 17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



al application No. 



1 i/jrVKJ/VJDO / 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 1 

| citations and explanations supporting such statement 


1 1 NfatpmAnt 

I I. oiaiciiicni 






Novelty (N) 


Claims 


6-7,9-11 YES | 




Claims 


1-5,8,12-15 NO I 


1 Inventive sten 


Claims 


yfs J 




Claims 


1-15 NO 


Industrial applicability (IA) 


Claims 


1-15 YES 1 




Claims 


NO 1 









Document 1: Duisit, G. et al., Hum. Gene Ther., Vol. 10, No. 2, January 1999, p. 189-200 

p T^S 2 ' KitamUfa ' T - Ct al " Jikken Igaku Bessatsu > Shin Idenshi K °ugaku Handbook, 1998, 

Document 3: Kitamura, T. et al., Int. J. Hematol., Vol. 67, No. 4, 1998, p. 351-359 

Based on the description in document 1 cited in the international search report, the inventions set 
forth in Clarnis 1-5, 8,and 12-15 do not appear to be novel and do not appear to involve an 
"TTl St Zi l D °f Ument J 1 describes the Preparation of cells having an expression construct in 
I™V A tl S 1 Codes for a retrovirus crural protein (env) is functionally ligated 
downs ream of the EFla promoter with the objective of producing packaging cells that have the 
capability of producing virus at a high titer, and the production of retrovirus using these cells. 

Based on the descriptions in documents 2 and 3 cited in the international search report the 
invention set forth m Claim 15 does not appear to be novel. Documents 2 and 3 describe a 
process for the production of retrovirus utilizing packaging cells, and the retrovirus produced by 
cTaimls b6d in documents 2 and 3 is indistinguishable from the retrovirus set forth in 

Based on the descriptions in documents 1-3, the inventions set forth in Claims 6-7 and 9-1 1 do 
not appear to involve an inventive step. Document 2 describes the use of an expression vector 
containing an IRES sequence and the use of 293 T-cells when producing packaging cells This 
examination finds that in the process described in document 1, persons skilled in the art can 
easily utilize an expression vector containing the IRES sequence and utilize 293 T-cells and 
persons skilled in the art can utilize a vector containing the Kozak consensus sequence as 



Form PCTV IPEA/409 (Box V) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Inte Vflal application No. 

PCT/JP00/03557 



VI. Certain documents cited 



1 . Certain published documents (Rule 70. 1 0) 



Application No. 
Patent No. 



Publication date 

(day/month/year) 



Filing date 

(day/month/year) 



WO,99/64568,Al 16 December 1999 (16.12.1999) 08 June 1999 (08.06.1999) 
[P,X] 



Priority date (valid claim) 
( day/month/year) 



08 June 1998 (08.06.1998) 



2. Non-written disclosures (Rule 70.9) 

Kind of non-written disclosure 



Date of non-written disclosure 
( day/m onth/year) 



Date of written disclosure 
referring to non-written disclosure 

(day/month/year) 



Form PCT/IPEA/409 (Box VI) (July 1998) 



AC07Re^CT/?TO 0 3 DEC 2001 

TO/009329 

VERIFICATION OF TRANSLATION 
I, Kazunori Hashimoto 

of fith FL. Kantetsu Tsukuha-Science-Cit y Bldg. 1-1-1, Oroshi-machi, 
Tsuchiura T IbarakL, JAPAN 

declare as follows: 

1. That I am well acquainted with both the English and Japanese languages, 
and 

2. That the attached document is a true and correct translation made by me 
to the best of my knowledge and belief of the attached Deposit receipt which is 
in the Japanese language. 



(Date ) (Signature of Translator) 

Kazunori Hashimoto 
Patent Attorney 
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INTERNATIONAL DEPOSITARY AUTHORITY 
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page. 
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BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF THE DEPOSIT OF MICROORGANISMS FOR 

THE PURPOSES OF PATENT PROCEDURE 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 

Issued to Rule 7.1 by the INTERN AIONAL DEPOSITARY AUTHORITY identified at the bottom of this page. 

TO: OSUGI Yoshiyuki 
Representative 

CHUGAI RESEARCH INSTITUTE FOR MOLECULAR MEDICINE, INC. 
153-2 Nagai, Niihari-mura, Niihari-gun, Ibaraki 



L IDENTIFICATION OF THE MICROORGANISM 



Identification reference given by the DEPOSITOR* 
Pt-E 



Accession number given by the INTERNATIONAL 
DEPOSITARYAUTHORITY: 
FERM BP-6737 



H SCIENTIFIC DESCRIPTION AND /OR PROPOSED TAXOMIC DESIGNATION 

The microorganism identified under I above was accompanied by: 
[ x ] a scientific description 
[ x ] a proposed taxonomic designation 
(Mark with a cross where applicable) 



m. RECEIPT AND ACCEPTANCE 



This International Depositary Authority accepts the microorganism identified under I above, which was received by it on 
May 31, 1999. J 



IV. RECEIPT OF REQUEST FOR CONVERSION 



The microorganism identified under I above was received by this International Depositary Authority on and~a~ 

request to convert the original deposit to a deposit under the Budapest Treaty was received by it on 



V. INTERNATIONAL DEPOSITARY AUTHORITY 



Name: National Institute of Bioscience and Human-Technology 
Agency of Industrial Science and Technology 



Dr. Shinichi Ohashi, DIRECTOR GENERAL 



Address: 1-3, Higashi 1-chome, Tsukuba-shi, Ibaraki-ken, 305-8566, JAPAN 



May 31, 1999- 
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INTERNATIONAL FORM 

BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF THE DEPOSIT OF MICROORGANISMS FOR 

THE PURPOSES OF PATENT PROCEDURE 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 

Issued to Rule 7.1 by the INTERN AIONAL DEPOSITARY AUTHORITY identified at the bottom of this page. 

TO: OSUGI Yoshiyuki 
Representative 

CHUGAI RESEARCH INSTITUTE FOR MOLECULAR MEDICINE, INC. 
153-2 Nagai, Niihari-mura, Niihari-gun, Ibaraki 



L IDENTIFICATION OF THE MICROORGANISM 


Identification reference given by the DEPOSITOR: 
Plat-A 


Accession number given by the INTERNATIONAL 
DEPOSnARYAUTHORITY: 
FERM BP-6977 



E. SCIENTIFIC DESCRIPTION AND /OR PROPOSED TAXOMIC DESIGNATION 



The microorganism identified under I above was accompanied by: 
[ x ] a scientific description 
[ x ] a proposed taxonomic designation 
(Mark with a cross where applicable) 



ffl. RECEIPT AND ACCEPTANCE 

This International Depositary Authority accepts the microorganism identified under I above, which was received by it on 
December 22, 1999. 



IV. RECEIPT OF REQUEST FOR CONVERSION 

The microorganism identified under I above was received by this International Depositary Authority on and a 
request to convert the original deposit to a deposit under the Budapest Treaty was received by it on 



V. INTERNATIONAL DEPOSITARY AUTHORITY 



Name: National Institute of Bioscience and Human-Technology 
Agency of Industrial Science and Technology 



Dr. Shinichi Ohashi, DIRECTOR GENERAL 
Address: 1-3, Higashi 1-chome, Tsukuba-shi, Ibaraki-ken, 305-8566, JAPAN 



December 22, 1999 
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(54) Title: PACKAGING CELL 
(54)3£0J3<7>«?*: /ivSr-V^Vmrn 

(57) Abstract: A virus-producing cell sustaining an ability to produce a virus at a high titer is successfully constructed by expressing 
a virus structural gene under the regulation by EF1 a promoter. In this virus-producing cell, the virus structural gene is ligated to a 
selection marker gene via IRES and domains other than the protein coding domain are eliminated from the DNA encoding the virus 
structural protein. Thus, reduction of the titer due to the cell passage can be prevented and the appearance of a wild type virus caused 
by unfavorable recombination of the virus genome can be inhibited. 
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WfflW 



its ^fS5I©^*-XA(C*-^^ii^^nTtfeo ^©S^Ufct, /^-{r— s; 
>y>-y^-;i/tt^-r^^s gag, pol, env (D&m&j&Bttiztin-rzi' h n <W 

— i J>7i/!r±)\/&!F.<ifi > gag, pol, env ©^fi^ite^^-rs^ y/r—y 

amura T., International Journal of Hematology, 67, 351-359, 1998) 0 C1C7)^ 
tLtl^nfeU hD-)^;«it Sifter S3fi£ : F£8&^«fc<ffliJS£#A-f 
SCil^T-lSo gag, pol, env (D&mmMfctt&lmT ^y>r- 

^<D&5t£mm*m?%^v*—vy7MMv>?tm±. mm&mm^ W090/028 

06, W094/19478, W096/34098 ff^^tm^^ f»$J$, fiffi^^ttCDj^T* 
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PCT/JP00/03557 



zmtz-ru^— (Dmm^n^tzo ^mm^it, sv40 7-d^b-^-, sRar 

D^e— ^ — N EFlarD^B— ^7— > TK 7Dt-^-, MuLV LTR. CMV LTR ©ts^rS 

*fcm^t*&*-r£i:*jifflLfco zzt\ mz, ma-ra^—p-zm^iz 

zi — H-TS gag-pol ^ct^'env jtfc^£ EF1 a©MT«l<^&A,£o ££>£ N 

mRNA^^©e7^;bXli^^>/^H©illR / /iJ*?:Stf)^feto. Kozak 
Mm (GCCACC) £R»fc^©»3RIH&:3 F>©±«tfcKbfco UMfc? 
(DTtiUlz IRES IB^'J ( internal ribosomal entry site : rt<B 'J **V — AfiAM) 
*^L-CM^v-*-lft43ie^*o^{f^C l#©mRNAfr£> IRES hu^ 

-ram^^ gag-poi em m&i L *G?zffimw*m*izmALxftm 
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tZo 

iiULfcifife^i: LT gag-pol env Mte^ffiXT&Z- tlz& yw<$r 

BJ§# N £ © «fc -5 t L T ft SSI £ tl tz > t y ^ - v > 7* «©t£ |g to| j&ftf 

4>rB<D&m&ft&T't>. ^tnnmtmm(D±im(Du bvtmx&m&'t-ztfe 
^ ;i/ x ^ * * _ (Dmmm iz urn \zm m u -5 s 0 

(1) U h Vt7j )VX(Dm£lzm^t>ftZ>MMT*$>-oX. EFla7Dt-^ 

t & ftmmmm * m t § 

(2) l/ho>>>f;^0ii|^>;^I^3-Kt^DNA^ gag, po 
NA-£&3, (1) (C|3«©«. 

(3) gag. pol, envCt^T^M-TSx (2) (clB«©«, 

(4) gagijcfcrjfpo i ^^m-r^^mmm^jte nvests^ini 

(5) envtfu hDfy^U h □ )ix&%(D e n v £ fcii7> 7 * h 
p try 7 U ho-)^;^fi*©envT*$)§. (3) £fcfct (4) Cg3«8©«Blia. 
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(6) mmmm^(Dv hD«w;i/*©fiSM* w^ra^- ftsdnao 

(I) (5) CD^rti^(c|B«6©«s 

(7) 1/ hP<W^X©*ii£* W^ft£=J- Kt^DNAtflRES I2^U £ 

h*T£DNAhfcg£rLT^£. ( 1) fr?> (6) ©l^T 

(7) £D^-rn^(ciB«6©M> 

O) W2 9 3«a*-efc5, ( i ) (8) ©^-rn^^iBii©w^ 
(io) w2 9 3 TiWffe?>, o) izmmcDfflm, 

(II) *Ht#-^FERM BP- 6 7 3 7tfc li^HtH^ F E R M BP- 
6 9 7 7T-^£*i£*fflJ^ 

(12) ( l l l ) ©v^;ftfri3tBISj©«{3 N < h£ l o©$f 

(13) 1/ Fd^^^X^^^-DNA^ gag N poL :fcj:?>*env£ 
3-Ft^lfE^t^t^Ilt^5, (12) (3lB«©^Sx 

(14) \y hD-^^^X^^^-DNAC^jtfE^^^tlTO^s (12) 
(13) £iE*R©:&SU 

d5) (12)^5) ( i 4) (D^-rntHzmmoiiimz.^ ^^.m^ntzv v 
v>i-yy vmm ft t- ft v ^t* * ^ r r n ^ - ^ - <Dnm £ n & o sgn N r£t£ 
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mzis hD->^ }ixcomm*>^?M*=i- kt 3 dna tmmmz^^timM 
mmvdzimu z.n^mmizmxTtnt^ 0 rvmmtzm&j e 

Jt^-YfZ DNAO«3S*«iE-r5«tatzg[DNAt:*S^LT^4ii:*Jfro 
& =t 7jc env fcf & n S o fraHl^ £ t y >r - ^ > :fc l > T 3 tl 5, T 

;W^-v>^"«t3gag, pol ZftMZitX. envilfc^&b r d -W ^ 
X^t* -DNA {3 ©« < cfc a & £ £: * RjtisT" & 5 Z <D®&\Z env ©^g 

fix gag, pol, env©£T##&giLT^5;L£#5g£L^o 
fB£*M8&i:UTfci:, gagiJirjpol env *«3iT3*38 

— fcyiy^r— i?>^HBJBF«gt:?|Eft-r* pol, gag, env i:©^T«ig|^^ DT, 

tits mxiXs mmmizj:\D£m$tiz$jjiz%mB?%mtzm^z>vg(D%± 

tt<Z>j6*»t>££T*£o gagiJctrjfpol fco^Tttl5ll;*|fS&fc: gag-pol £LT 

3-^nti^:fcmu^ mz%i ^vmmmmvvtLtzm^ P oi 
poi t gagcoftmtmtimtim^jjux(Dm£izmmx&zfr^-7:&z>o 



PCT/JPOO/03557 
WO 00/73423 



env hLXlt, PftWzk hP £ U h P £>f;i/*S#© env (ecoenv 

£ffc-r&) "P^ >^ * h P try £ b b D «M ;^S*0 env (amphoenv 6) 
£^T^y^-^>^l«£^Mt-£> : §5o ecoenv SStS/^^r- 
^>^'ifcffl)3&#' l =>ti^3 h d £ (ecotropic) V h p )l>Xi^MS.^tii> 0 £ 
fc. amphoenv S*r5^y^-^>^«BJa*»e>tt. 7>7thDt^ (arnphot 
ropic) U ho>7^M«^Jl5o x3hof'y^l/ho-)-f 7^ 

*£ : ?t&*lfc:flH , *3l' hP>W;i/Xi: UTtixt hC^feDj^&anphoenvtffflO 
P>tLS 0 Sfcx ||^T"if^ite^©^P-->^(3ffl^§^i3(i. tpC 
SMfe-C#&l^ ecoenv fflMfrbftWlgntzl' h P ^ ;i/ 

5>^X|£]IB'W;i/X (RSV) Et3*<£> env &i:l*Ol/ Yu*?4)\,7> env 
&&m$ti5Z (Landau N.R. and Littman D.R. (1992) J. Virology 5110-511 
3)) 0 1/ Fn^^VXWxMD-7-^>/^S$ifflLT^J;^o 

mtfs TkiSttPrtife^^^ (vsv) e&*©gmr (vsv-g) zm^zztv 

t#S (Ory D.S. et al. (1996) Proc. Natl. Acad. Sci. USA 93: 11400-1140 
6) 0 

^cDltit^ >/^R«e^©HIRii*fe3 K> (ATG) ©±«Efc: KozaklE^iJ^P >-b 
>17-Xia^j (GCCACC) ^le-r-S-^^T-ti. (KozakO&iU^Ji. fflaR»ij£AT 
G <Dm<DW.n £ GCCACC ##£"f S fii2f&*W ^ Ct^&iPiatiCtffcSjo 
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SENA -^©^>/^S*sfflaR^ti*©^e,-r, IRES ©iJ 

j »xmm*>ji*K*ftmLT^zmi&&s mmtRT-tj-izkvwmizmtR 

t . gag-pol £ J: V env Mfc^ZliTZ %MmmW £ S'J * {z ,« !;#ALT^ >y 

Pn1M#£DTlN£fr\ IRES IB^jcD^JffltCct D«JW£j£tt«z«ftfcyty/r--2;>^ 
«©§1M# qTt£ i: & o £ G 

©f&{3, 0J*tfM>f^p v>fS/>, y7rU7hJryA **V^>&££i£ 

ffliz&^xwzmx'MMommz&mtemm&MK x-rts t^o&xm £ u\, 

V7^V7h*^>&&wU7a^j^y®mimfc?&?ft?n TBishai, 
W.R. et al., J. Bacteriol. 169: 1554-1563 (1987) j r A ^^ D ?^> 
>:Yin, D.X. et al., Cancer Res. 55: 4922-4928 (1995)j fcffitteaVC^*. 

w©dna s^stwt^^&i^^^s^rsittuia^iitt^tiso *sm<o 
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m&*.(DT$m&%i&T£ j £. mmm^m-r^^ vut>^^7 (rcr) #aj3tf 3 »; 
** e> £ ft 3 •> f ^ 7 m^o^vz* ft±£ * 5 £ # T* § s o 

&l/ h D f-i )\s7<DMm* DNA £flW#J 

miz, <t>j)i7mmt> wi* hod— wd«;>t^7^-^^fc* u 

30 MWTs £? * b < 10 ^SWT> ^f,WSb<(i5 MWT> Sfe 
$?g;L<&0J&»T-&££i:£^5o 

^ * ^ - s? > y« £ £ ± mm tua, ^>77^^>s 

>t«fcS3te^*A^* s iSv^!a"e«>n«*iJISa:fe<. #'J;ttt\ NIH3T3 (x"^7 
*Sl*t^«) 293 (MhmRWMM) (Graham, F.L., J. Gen. Virol., 36, 
59-72 (1977)) &£T£fflV>6£ tftX'ZZo 

U — i/3>m s &Z>\,\\H)^7 $ X > (lipofectamine, GIBCO BRL) N 7a- 
(Fugene, Bohringer Mannheim) f?C«fc 5— Wj&5ifK^#A#i££flH>£ 

y^7^->^>, ti-n^yX /W^nv^fi/X ^7r'J7F 
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Btt&^. yty^r-s;> ^«ms # 293T «m&<z> .tat sv4o 7 - 3; t tm & mm-r 
2>Mteiz&&tzm&iz, sv4o <D&mmi&&t&&ztitzm^?*--dM zm^ 

tilt, ^y^-^>^«BrtTf©3K-ftftJiJD***CIfc3b«-C*, *fffi£D±^ 

f^«!fc:*^TaW©aie?*ex vivojfcfcfcjt in vivoT^£«££>©^* 

© in vitro «e*#A-<**_fc LT**«T?*3 C gft 
-© ct a ic N cDNA ttmZftM-rZ 7 -i 77 <J -OffcSgffl^ /7 ^ _ £ L 



jg bj » ga m 5 fe ^ g 1 

[»#|J 1 ] FACS-GAL Jg#r 
293fc 293T|ffliat:i i o-crD^-^- ? s ttS jt«L. Sfcftl^ttft*? 
^^-^-^l^fefeJACS-GAlM)f(Steven N.F.,et al., Cytometry, 12, 
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291-301, mDZfi^tzo £fttt*ft*ft©:7D^-*-©T^fc lacZiSa^ 
h7>X7x^^3>t5 16-24 B^MC 293 293T 6cm «H*8E/*& 

«nn^2 xio 6 t^fco ^n^n©^p^-^-©T^t{3 lacz 

S K 3A£g, Fugene(Boehringer Mannheim tt) 9// 1 * 200/zl ©fl&B^S/Jfllji*^ 
£^DMEMtgttlt^fl^U 5-10 #£^£o 293 «L 293T«MS£»^ 

fc6cnmifcH9>o < Dm£o24l$P^M&£&#U 50>al©PBS t:S5iBLfc^ 
37°CT-5^B^fco FDG(7;i^HM > ^-H-^^h^yj/F, 
a^/a-y, Eugene, OR, #*n^*^ F1179: 2mM in 98% &@*)£*>e> 
^C» 37 0 C-t'S»T^#s 50,ul ££ax.£ 0 37°C-e lMO^-<-Mtl» 
J:, PBS^lmUDX., tK±T*2D$F^<o 2 03ra££Jfe*±»Sfc«>PET&(7:«i = 
;i/x^;i/-b-D-^**5^ b*>h*, Sigma, o ?*#^- P4902)£ 20/zl SQX, FA 

csizxim^coiaczo^m^^m^fto *©*£jh^ zmtmn^^x. ef 

— ^ — (3 ft U T ft i ^rSf± * ^ t fc o 

mi^-ti-^Xy^7.^^Vy (blasticidin)s Ka-P^i/> (puro 
mycin) £flH>3£«\ (bs r : Kamakura. T. et al., A 

gric. Biol. Chem., 51, 3165-3168, 1987. puro r : Buchholz. F. et al., Nucl 
ic Acids Res., 24, 3118-3119, 1996) ftHSfcUTs WT© PCR K 

KJfcfflfifcfcHSS! DNA lOng. IOxKOD A'.y77-5//K 2mM dNTP 5/zU 10//M 
r^v-^ft^-ft 2.5^1 (^^-©ffiSE^JttWTfcSVT). 25mM MgCl 2 
2/zh 2.5U/ml K0D DNA * 'J * =?— tf(T0Y0B0tt)l//l T-&£o 
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r^^-tt, ^^fyi;^!^ (bs r) fc^Tfct5'-AAAACATTTA 
ACATTTCTCAACAAG-3' (K^J#^ : 1) *5 cfc 5' -ACGCGTCGACTTAATTTCGGGTATATTTG 
AGTG-3' <ffi*j« : 2) gs fc% ta-DVO«l^ (puro-) Iz 
o^Ttt5'-ACCGAGTACAAGCCCACG-3' (12?iJ#^ : 3) £ £ V 5' -ACGCAGATCTTCAG 
GCACCGGGCTTG-3' : 4 ) *ffl^& 0 fijfc&fttt 94°C 30 &\ 94"C 30 # • 

54°C 30».72-C 2#£251^*;K 72°C 10^tf»«. ^^^>&m& 
5§fc^(bs r )& Sail T\ ta-D?Y ^>J£mMfi^(puro r )& Bglll Tf&JRBil 

*fiiaLfc^ mm&wu fftfrz&mmzn^tzo aaitu±Qiaexii(QiAGEN 

L"^»J 3 ] pMX- IRES-EGFP (DmM 

IRES (internal ribosomal entry site : rtffiU #y— AftASMft) ffi?U£tt s 
mRNA © 5'*»iR««t^rsiB?>JT» t)s B£ £ 

OIHES©«5t:»iRv-*-SaEft«aie^ S o36:«PSfc», pMX-IRES-EGFP (No 
saka, T. et al., EMBO J., 18, 4754-4765, 1999)£ Ncol TzUWm*9im Ltz 0 

^DD^aicfti;, J^-^tfeJSfcmv bs r §Ati^Jl^{z(±SalK p 
uro r £A*i£tIilrKii Bglll T^ifig^ML, y~>3 > ufc. 

pMX-IRES-bs r tt NotI (TAKARA*±) t Sail T\ P MX-IRES-puro r » NotI t Bglll 
Tf&JKil&fltfl u IRES-bs r , IRES-puro r (Dm ft fctOStiiLfco 
[^St0i 4 ] gag-pol N x^hDt'-y^env Otiipg 
gag-poK xnFDfy^env© PCR ^WT©^Tff o £<, 
S/fcM&HMDNA (Shinnick.,et.al. Nature, 293, 543, 1981) 10ng N lOx 
LA Taq a-777- 5uU 2mM dNTP 8juU 10//M 75 ^ v-*ft*ft l//l(ig« 
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E^JtiWTt^TK 5U/ml LA Taq (TAKARAft) 0.5^1T^5o 

v-& N gag-pol commt 5' -CGAATTCGCCGCCACCATGGGCCAGACTGTTACCACT 
CCCTTAA-3' (mm^ : 5) *3 J: V 5' -TACGCCGGCGCTCTGAGCATCAGAAGAA-3' (iB^J 
#^ : 6). Zfzs x3hDK-^ env t§i|Bfci 5' -CGAATTCGCCGCCACCATGGCGCGTTC 
AACGCTCTCAAAA-3' (BH^J#^ : 7) £ «fc 5' -TACGCCGGCGCTATGGCTCGTACTCTAT-3' 
(1E?'J#^ : 8) Zm^tco 

Ummmt gag-pol ©Jg^ 98°C 2 fl\ 98°C 20 # • 68°C 3 ft* 20 1M 
68°C x^hnK^env ©tl^ 98«C 2 fl\ 98°C 20 # • 68°C 2 

30 tM 68°C 7^T"£3o 

PCR j^**£U**rC»ELfc©^ QiaexII (QIAGEN *t) tJ:DTOe> DNA 
ttm&trofco Original TA cloning kit ( Invitrogen #) izX D TA ^ 

^-C1t^D-^>yu EcoRK Not I (TAKARAft) JUILfco 
[»j 5 ] gag-poK 13 h D f v V env 36^* * — ©«§g 

EFla©3> h D— ;i/TT* gag-pol-IRES-bs r senv-IRES-puro r ^r^^^-&^.fcfe 
(3, WT©«t?i: pCHO (Hirata, Y. et al., FEBS Letter, 356, 244-248 (199 
4); Okayama Y. et al., Biochem. Biophys. Res. Commun., 838-45 (1996); pC 
H0iipEF-B0S(Mizushima. S., and Nagata. S., Nucleic Acids Res., 18, 5332, 

1990)Cfi*-f 3)£#AL£o 

[pCH0(gag-pol-IRES-bs r )] 

pCH0£BamHI (TAKARA) {z&bfflVmmMMLtz^ 9 ^ y">RJfcfc«fc t) ¥ri 
MLfeo ^Cl-\SalI U >*-d(CGGTCGACCG) (Stratagene *±) (E5U#^ : 
9) £ottfc& N EcoRK Sail (TAKARA) tWIIllfeo £ d^JS^J 2 , 
3tMLfc gag-poK IRES-bs r Krtf*V>J'U pCHO (gag-pol- IRES-bs r ) Sf^Stt 

[pCH0( ecoenv- IRES-puro) ] 
pCH0£EcoRk BamHI (TAKARA tt) T«iWL, dd^«6tfJ2, 3T" 
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mtohPK^ env, IRES-puro r £JipAU pCHO (ecoenv-IRES-puro) 

*bPt:«y^ em itmiL^mmzmmpSmii&^o :®7>7*hDt^ env 
£fflUT, ^J60!|4*5<fctf5 i:|elfi|{c env-IRES-puro r ©^iji^^-©^-^ 
tTofeo S«tt7>7t hn env^tfe^ (4070A) (Ott,D. et.al., 

J.Virol. 64. 757-766. ,1990)©|f A^tLT^^r^^ ^ F lOng, lOxKOD ^7 
7-5/zk 2mM dNTP 5//1, 10/zM 37-7^- (J&«iE^j{iWT{3^ <T) ^*i-?ti 
2.5//K 25mM MgCl 2 2uL 2.5U/ml KOD DNA U ^ 7— fc? (TOYOBOU^l T&3 0 
^^"'^ 5' -CGAATTCGCCGCCACCATGGCGCGTTCAACGCTCTCAAAA-3' (iH9U#^ : 
10) *5«t7Jf5'-ATGCGGCCGCTCATGGCTCGTACTCTAT-3' (IE#J#^ : 1 1) £/B^fc 0 

98°C 3 # N 98°C 15 # • 65°C 2 # • 72°C 30 25 ^ ;^ 72 °C 
10^-efeSo 

^»J5Tf^MLfe pCHO (ecoenv-IRES-puro) £ EcoRK NotI XUmmM^m 
U ^Uy^Kaot, ¥f#«fbLfeo Cd^±IBT>7;r hDt^ en 
v£^-f ^"-^3>L, pCHO(amphoenv-IRES-puro)£ftMLfco 
im MM 7 ] / \' y * - v > ^'M©^ 

t h*^**« 293T«(DuBridge, R.B., et. al., Mol. Cell. Biol. 7, 
379-387. 1987)i3, ftmLtz^ >Z h ^ 7 h Z h ^ > xy 7 3 > Lf Zo h 7 
>*7:n^> 3 >-r3 16-24 Bf P^iu 293T MM* 6cm M/l^Mt 2 x 10 6 * 
^tzo pCH0(gag-pol-IRES-bs r )3/zg, Fugene (Boehringer Mannheim*!) 9^1 ^ 2 
00/zl©-7v^jfii^$^t^^DMEMtgtt{z^L, 5-10 L fee -?®f£ N 

293T tt^^^fe 6cm dish «o < ^ijp^feo 48 f$P B ^*fflji&£&# U 10cm 
IIIl^^g N 10^-7 vfl&JWit £^&DMEM Jgife(:7^;*^>$;> 8//g/ml)£;!jD;t£ 0 
^ 10 BM, pCHO(ecoenv-IRES-puro), £ pCHOCamphoenv-IRES-puroKti 
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^tlZmmz F7^7x^ — v^(0.8/zg/ml *5<fctf;/9 

(8 /* g/ml) (DN^^Ao fcig«rCi&£ Lfco LT # £ r. 5 
■CIS JMMR U i-c^n-^tSlK-B^^n^i'^— ^ ^jWWS SrW 

ecoenv * * — * s 3f A $ ttfc S V >T — & ^ * TPlat inum-E » 

(plat-em) j t&ttrttc mmmte, rp t -Ej tvxrm^m^^nmm^ 

fcT^ : 0*i»O< «rtrmiTS l#3-f§- (^#^3 0 5-8 

5 6 6) 

M «Ff6»-^ £#OT05#& 6737 -Jl- (FERM BP-6737) 

— amphoenv^im^^^— *S#A$ixfc^tt^y ^^#fflJi&£r Tpiatin 
um-A» (PLAT-A*»J t£ttfttc 0 Tpiat-Aj t LTTlEtf)® <0 * 

K«B§K:**eLfc. 

1hX%> : 0*MIo< OTlTB 1#3# (S5m#-^3 0 5-8 

5 6 6) 

(n) *«0 0**160) ^11^12^220 
(^) *ft#-5§- £#ffi&*J»6977 # (FERM BP-6977) 

(Djjmvmpun&iznifco h9^7x^->gW5 16-24 «fiws&ki, ^y*- 

— (ecoenv # A PLAT-E $BJ&) £ 6cm *fl*&/igMLt- 2 X 10 6 £l^c Q M 
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oLuLV LtzU b □ JlX-<? *-T*,GFP ^1^5i^nT^^>^^ 

DNA( P MX-GFP: Onishi. M. , et al.,Exp. Hematol. ,24, 324-329, 1996)3 
Ug. Fugene 9ul £ 200//1 ©ii^a^^^ VMEMtgil&izM'aL^ 5-10^^ 

48 B^gHC±?i (OJJlxm ^leJUXU 3000rpm T 5 #H$&i> L£ c 
500u\ iz lmg/ml *° <j 7 b >(sigma 5/H N X1000 IL3(R and D)£ 
Mz_, lx io 5 © BaF/3 «BJB(z 5 *IM&$«&. 5 l$mft N RPMI1640 ig±fe(IL3 
^#)* 500/zl JDifco !S*Lfc«BJiaF«3t:*^TGFP*s|BS**U 395nm 
*T»SU 509m ©ttftoftSftfflf u FACScan (fi uorescein 

activated cell sorter : Becton-Dickinson) %m^T$&?frf Z> ($<%k$£MLX 
^S) «©fU^^^^^LT, 24^^{ciW^Lfco BaF/3«lc*f-T3 

tm&MfrbmmmtZ&z ttz PLAT-E (ecoenv mX PLAT-E «) t: B0SC23 

«t d m *> tin. * y jixmcomm^m % BaF/3 mug ^ t « l £ t z. *> > ant 

©J*ffi^*#fllK;**lfc# N Mc2y^3&, B0SC23 

*»23XC*T?fiTLfc©t:»U PLAT-E *ffl^fc»^T?tt, 7Bi©i»i: 

fcOTtKSiifc («ft*i»6LT*»6 4^^ac^T, Ba/F3 «c*t L 70% 
tt±OiW^^^TUf;)o «4^oa lxl0 7 /il 

Plat-A I6J; D l# £> fife * -f ;U*«©J»3fel»sfs£ BaF/3 L fc 
«ftHI*6LT 7 B@(c 30%<Dtt$tt4Wflfc33tifc lxlOVml 

[^»J 9 ] Plat-E OSf^ttOtftfsf 
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MHg^^TSl^ bD^-f;i/* (RCR; replication competent retroviruses) 

IS L T l> & V ^ £ t&M U o 
NIH3T3 mm 5xl0 4 £ 6cmHm/t&&mtz£^1t 16 B$Ra&. pMX-neo 

lyy^mmzmxvxm^titzo^ )i7,m imi tc img/mi ®^u^u> 10^1 

£AD;U i^^^ftlfiSfe^^fco 4«fH«s 10%FCS DMEM 3ml £Jn;t. 

x>nz3&4*-cm*ufco i@^m »««2jug/Bi *u^>©»£n 

fcDMEMT-50%3>7;i/^>M3fc££T't£iiL£^ JgJfe££&U 2ml © DME 
MT" 2-3 BiSHLfco i©±?f& 0.45/zm — Ciit. NIH3T3 *ffl 

BSCfiRSSS^ G418 (neo) ©Ao DMEM T311R±S« Ufco * LtMKtfe&WTS 
U h D £ ^ £ tit ^ * & £ 12s G418 Wt£ =i d — — ^tbl^-T § liTT-fe 



[«#'J 1 0 ] Bosc23 fflMJ&V Phoenix-E JfflflSfctMSbfc Plat-E 
^Bj^lgyu Plat-E M3b s ^©M^tli5^T, -JSti© r- ^ 



^S^tot, Bosc23WSt>' Phoenix-E «UIS©»^2:Jt*cbfco Z.<DZ"3<D'* 



, y ^-i/y7mm^](D%m0ki ! t*iZTlZmTo Bosc23 fflj|S(±9!Bft*#©*i3sfc 
ftvv GPT MfeSCm^^tfs MM^ifa^£»b£ DMEM IdTiiSiS-efc 
(Specialty Media, Laval lette, NJ, USA)o Phoenix-E CD8 <D%M* 

^miz FACS (Cct D^iU >W i/>(300/zg/ml)St>*v^^ U7Si(l 

/zg/ml)£Hr*r. 10%^»a*«LfzDMEM4»T- l»IS|JS*bfc«U >W 
v^f >/>RWy^>) 7SS^Iftl^ 10%*ll&JJ£Jfufll£$8iHlbfc DEME 
ttbfco Plat-E aifitt. ^7^^s;>(10/zg/ml)*5«fcV^P^'f ^>>(1^ 

g/ml)£^tr, 10%«J£M£«b£ DEME ^CtiJtL^o Bosc23 /b>?>S£ 
SftfcL' hD^^^Ci»li 3 ^r^Wrtt^U Phoenix-E MUfr^M 
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NIH3T3 MMlZft Utf^ 1 x 10 7 /ml ©*fffi£ % BaF/3 LT 75°^ 

± (mm 99%) 0i«^ol/hD^^^^|Jtto 
Plat-E, Bosc23, SI>* Phoenix-E ^^^-v>^«^^J(c^^§ Gag-pol 

— if >7'u y bBffiZfitji-Dtzo Plat-E mmtz#tfZ Gag-pol fccfctf env mRNA 

MMmMtolz&ifZMfcfevMffibfite^tzo Plat-E*t"(i, Bosc23 
Phoenix-E MMttmLT, >Pte<t& 2 fe(D RT rStt#Wi£ti£o £ £ \z s env 
ISSCieil/^Kt envitf^»(z^r^m^fe{3j;oTMLfeil^ s 
Bosc23 Phoenix-E D tmfro£ 0 

w±^e>, piat-E mm.ifim±m(Dv v ut>j jix&mm^femiz^mT zz. 



tiz£*) s w.mm*^-rz>i/ vu^-ox,?. (rcr) f©isL<%i«ii:w 
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2. HD^^©i^w^g^-FnDNA^ gag, pol, 

3. sag, pol, envc^t^ats, tt«6 2 {=8B«®«BUB. 

4 . g a g *j;rjcp o x *&m? zftmmmwt e n vzmmtz&mmmm 

5. envtohDt^n,D^^^envifc|i 7 >7thP 
f^bhD^; W ® enm ^ »*H3Sfct4 4t:|B«©««fio 

9. *#2 9 3«e&*T&^ il*JBl*6 8©i^*i*t:83«©MB. 
1 0 . 2 9 3 T«WSa*T*S % If^Jl 9 (C|B«©« 0 

11. tKSfFERM BP- 6 7 3 7Sfcli»gEt^FERM BP-6 
9 7 7T-#££*L3« 0 
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1 2 . m#m i & 1 1 o^rn^zmm^mm^ >pta <t&i ^mm* 

13. b ho^^^X^^-DNA^ gag. pol, & <tt>' e n v £ ^ 

14. l/hD^-f^X^^^-DNAWraCTaSntl^^ «lll 
2 gsfctt 1 3(ZHB«0^^o 

1 5. sf^ill 2fr£> 1 4©^T ! n^(3lBt!5©^^ct D^^tifcU hP-> 
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SEQUENCE LISTING 

<110> KITAMURA, Toshio 

<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120> Packaging cell 

<130> C1-105DP1PCT 

<140> 
<141> 

<150> JP 1999-154364 
<151> 1999-06-01 

<150> JP 2000-17831 
<151> 2000-01-21 

<160> 11 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 1 

aaaacattta acatttctca acaag 25 

<210> 2 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 2 

acgcgtcgac ttaatttcgg gtatatttga gtg 33 

<210> 3 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 3 

accgagtaca agcccacg 18 

<210> 4 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 4 

acgcagatct tcaggcaccg ggcttg 26 

<210> 5 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 
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<400> 5 

cgaattcgcc gccaccatgg gccagactgt taccactccc ttaa 44 

<210> 6 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 6 

tacgccggcg ctctgagcat cagaagaa 28 

<210> 7 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 7 
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cgaattcgcc gccaccatgg cgcgttcaac gctctcaaaa 40 

<210> 8 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 8 

tacgccggcg ctatggctcg tactctat 28 

<210> 9 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized "Sail linker" Sequence 

<400> 9 
cggtcgaccg 10 
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<210> 10 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 10 

cgaattcgcc gccaccatgg cgcgttcaac gctctcaaaa 40 

<210> 11 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 11 

atgcggccgc tcatggctcg tactctat 28 
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